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Table 1 Investigat ion of rhizobium of legumes in partial regions of Qilian Mountains
’ HRIYHHIE Characteristics of nodules
o R | B EY ik T
R% Species Growth Type of Elevation Wk Bits - Nodulation % B B
Genera period soil (m) Shape Color Size rate  Nodulation Fesition
(mm) /) (mgr )
1900 ~ 2300
xR ditme  TWRB O WBERRE e e opee L, L, MR
Thermopsis T lanceolata osom &n ountain OOW Mountain slope  Claviform Pink : : =
fruit period calcium soil root
and meadow
2000 ~ 2300
mugy OARR MEESL O, b mr me i
. ossom and Mountain brown . . 1~2 11.5 9.67 Lateral
T. alping Ledeb fruit period calei M Mountain slope Claviform Yellow oot
Tuit peri cium sof and meadow
i3] Y. =554 1500 ~ 2300 MR
gfgﬂ *7 gﬁ Blossom Mountain brown -8 4351 #‘ﬁ RE 1-2 5.3 6.70 Lateral
Medicago M. sativa . N . . Claviform Yellow
period calcium soil Mountain slope root
Eﬂ?‘.@;ﬁ%- D?EHH "lllilﬁ’f.%%ﬁ:t 2600 ~ 3900 . BeE o m
M.ar brown -2 11F: Clavif B 1-2 3.5 5.19  Lateral
olai period calcium soil Mountain slope aviiorm rovn oot
r:3 ] U755 + 25002900  HR KR L.k
M!?g " Blossom Mountain brown B B Claviform, ;Eﬁ 1~3 2 3.17 Lateral
: period lcium soil M in slope pal d rown root
8 s + 2500 ~2900  H#RVER
Mi % Ffdﬁ Blossom Mountain brown B BRI Claviform, ;E e 0 0 0 ;E
- puting period leium soil M in slope pal d rown °
¥ Uy 3 #5455+ 2500~ 3000  HEARVER MR
fmm ?éﬁﬂﬂ,‘ Fruit Mountain brown LT EN Claviform, f@ 2~4 3.5 7.71  Lateral
aragana - polourensis period calcium soil Shrubbery palmated rown root
(L3t 2R R4S £ 2500 ~ 3300 Wi
fﬁ%m”ﬁ BTE% Mountain light LR 3 7N Cf,’}k ;E@' 2~3 3.5 6.26 Lateral
- gansuensis ossom cheastnut soil Shrubbery viiorm rown root
y ri3 1] I EFERL:  3000~3800 ER MR L
iff imxgg[‘ Blossom Mountain meadow ITE: % 2N Claviform, &Pil:lkﬁ 2~5 18.6 40.57 Lateral
- period sleppe sail Shrubbery coralliform oot
C. korshinskil ) . . Claviform No No
period cheastnut soil Mountain slope
KOKR RHKROK i3] Uy #4545 £ > 2000 [P Bae Lk
Gueldensiaed  G. diversifolia Blossom Mountain brown LF Clavi n 1-3 3.5 7.11 Lateral
. . . . viform Pink
tia period calcium soil Grassy slope root
wwRM UBEEAEE >0 mmmp ULl e
KER  SRHE ‘ " > iy #E
Astragal A Blossom and Mountain carbonade =% Claviform, Pink 1-3 3 11.58 Lateral
Tagat « chrysopteras fruit perio drab soil Grassy slope coralliform e root
yellow
€320 doessetEt 2500 Ll
jﬁﬂ?mizgﬁﬁ Blossom and  Mountain carbonade =% (i:b;‘[ :‘RY mpf:kﬁ 1 1 7.31 Lateral
- tongolensis fruit period drab soil Grassy slope ilom oot
3000 ~ 4000 AR, ES N
pgug OB NARRERE S0 gar ome A
Blossom and  Mountain carbonade . N 1-5 7.5 21.67 .
A . monadelphus fruit period drab sail Grassy slope Claviform, White Main root,
X it pe and shrubbery coralliform fibre
naoeE,
=B W a% M AE 48 + 3000 LS
RELN % Blossom Mountain carbonade Rk E# ﬁ & 2 5 11.05 Lateral
A. przewalskii od deab soil c ) Claviform Pink, root
peri s0i rassy slope brown
&4 MR LT 3000 ~ 4100 Lk
Aﬁ}iifw Blossom Mountain carbonade B LI 1:“; KE 1~5 11.4 21.33 Lateral
’ period drab soil Alpine meadow a ruot
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R HFAE Characteristics of nodules
-t EHY ht: 23 IR ; #E
UL : | ERGERE R
R% Species Gm?vlh Type' of Elevation L2 18 B j(/ 4 Nodulation % it ’&K.Q
Genera period sl (m) Shape Color (omm) rate  Nodulation Position
R €SI 3]
” EWORM LmEMEE L 3200~ 3800 iR
fm %h;i; ® Blossom and  Mountain carbonade &% 111 ¥ ) Cff ﬁpﬁkﬁ 1~4 8.8 13.02 Lateral
« skythropos fruit period drab soil Alpine meadow viorm root
MRS U EEFTREL 3000-4100 R ER iR
Aﬁlmﬁﬁ Bl and  Mountai dow FGUTERME  Claviform, 23 1~2  15.6  22.11  Lateral
- Hcensians fruit period steppe soil Alt wetland palmated oot
1800 ~ 4100 R . AR
aguge 00 RSP jumems e o®e . o AR
A. mahoschanicus osrdm O;n, " n;‘vm Peak or Claviform, Brown ‘ ! Lateral
pent eaicium so limes marginis  palmated root, fibre
) EH R ditssgt <2500 fai
fﬂszi Blossom and  Mountain carbonade 1113 k% cf j_x Bér;e 2-5 4.5 8.66  Lateral
- fmeliloto fruit period drab soil Mountain slope vilorm " root
£ 30 Uriismh® £ 2000 ~3300  BR BER Lk
AZK) BR Fruit Mountain carbonade [HIE"3 Claviform, Yﬁlle 0.5 7.1 8.97 Lateral
- polycladus period drab seil Mountain slope Iliform ellow root
2800 AR
EW.RE dmEmHRr - o
BERK g omand  Mountain carbonade 11 kel Bae 6.6  10.14 Lateral
A. adsurgens fruit period drab soil Mountain slope  Claviform, Pink oot
pen and meadow palmated
BWER L §31 .50 W RY  UHFETELE  3100-~3400  ER BER ne R
Oxytropis Oxytropis . Blossom and  Mountain meadow i Claviform, Pink 1~3 5 6.67 Lateral
Jalcata fruit period steppe soil Grassy slope coralliform " root
EEMT W RW LBREEL 2600-3000 MR B mafs. PR
0. imbrri Blossom and  Mountain light M Claviform, "G 1~3 7.6 6.11  Lateral
- mormicaia fruit period cheastnut soil Adretto coralliform  Pink, yellow root
_ i R# R ES+ 2600 ~ 2960 miR
0 RE R Blowom and  Mountain fight U84 cf *f ﬂpﬁé‘ 13 3.5 647 Latenl
-melanocalys i period  cheastnut soil  Grassy dlope viom " root
\ = 208 1y M3k B+ 1400 ~ 2350 1]
/(!)ZEﬁ = Blossom and Mountain light KB % C: ?k mlfﬂ;;ké 1~2.5 8 6.64 Lateral
- glabra fruit period cheastnut soil Adretto viom ' root
HERS 8.2 WHKRESLE  2600~3120 BR BHER &E Be L]
0 Blossom and Mountain light 3% Claviform, Yellow, 1-4 i4 7.05 °  Lateral
: phala fruit period cheastnut soil Adretto coralliform pink root
HAWT e RS B0-k0 g % . %
0. kansuensis Blossom Mountain brown & No No 0 0 No
calcium soil Adretto
BERE s+ 2500 R’EA MR
HRER w3 :ﬁ HE Vegetative Mountain brown %1 ”& Sandy 2 4 7.7 Lateral
Hedysarum H. . . . Claviform )
period calcium soil Grassy slope beige root
MHTR woBmET CPRE  LBESL 2020 R R s
Les L. davurica Blossom and Mountain brown ik Clavif Yeli 1 10.2 7.58 Lateral
pedeza ’ fruit period calcium soil Grassy slope aviiorm ehaw root
= - 18 R WS+ 14402320  BR . ER 45
% ?,i am ;g e :l’t Blossom and  Mountain brown W4 Claviform, f”@‘ 1 6 5.53  Lateral
e -ongusifolia L eriod calcium soil Adretto palmated et raot
2800
= ERY iR 45 £ - e R#E L
ISR Vegetative Mountain brown i #.ﬁ Sandy 1~3 6 4.14 Lateral
V. cracca . . . Grassy slope Claviform R
period calcium soil edge of a ficld beige root
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Investigation of rhizobium resources of leguminous plants
in partial regions of Qilian Mountains

XU Lin'?, LIU Xian-de®, ZHANG Yong®, ZHANG Fen-qing®, WEI Ge-hong'
(1. College of Life Sciences , Northwest A & F University , Yangling Sheanxi 712100, China;
2. Departmert of Biology , Hexi College, Zhangye, Gansu 734000, China;
3. Institwe of Water Resource Conversation Forest in Qilian Mountains, Zhangye Gansu , 734000, China)

Abstract: An investigation was made on the nodule and nitrogen fixation resources of wild leguminous plants in par-
tial regions of Qilian Mountains, in order to provide valuable germplasm resources of rhizobial for agricultural production
and ecological environment construction. Totally 427 nodule samples belonged to 9 genera and 32 species were collected .
The results showed: (1) The most nodules were yellow or brown, sphericalor claviform and coralliform , distributed on
lateral root or fibre. (2) The ecological factors especially the landform, the humidity and fertility of soil were important
factors that affected the nodulation.

Keywords: Qilian Mountains; leguminous plants; rhizobium resources; ecological factors
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Evaluation of ecological security of land resources in arid areas of Northwest China
—A case study of Gulang County in Gansu Province

YANG Qian-gian, CHEN Ying, JIN Sheng-xia, ZHAOQ Jia-qi
( College of Resources and Environmental Sciences, Gansu Agricultural University, Lanzhou , Gansu 730070, China)

Abstract: Based on research achievement on ecological security of land resources, choosing Gulang County in Gan-
su Province as research region, combining optimized PSR frame and land use structure in arid area in Northwest China,
the index system of evaluation on ecological security of land resources in Gulang County was established. Ecological secu-
rity indexes of land resources were calculated by entropy method and colligate grade, and dynamic diversification of eco-
logical security of land resources in different period of time was studied. The results indicate that the ecological security
of land resources has been improved since 1995, but is still in an alarm state.

Keywords: ecological security of land resources; optimized PSR frame; entropy method; Gulang County



